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What factors influence the citrus tree 

root structure?

▪ Genetics
→ the rootstock cultivar

▪ Environmental factors
→ soil properties

▪ Other factors
→ propagation, planting



The Rootstock



Should be based on compatibility 
with the scion, soil characteristics, 
pest and disease pressure, desired 
size control/spacing, and other 
desired traits

Rootstock selection
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Tree size effects
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Rootstock tolerance to freeze is highest in 
trifoliate orange (Poncirus trifoliata)

Trifoliata > TF Hybrids > Sour orange > Lemons

Rootstock freeze tolerance
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https://crec.ifas.ufl.edu/extension/citrus_rootstock/explore.html
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Nucellar embryony (polyembryony)

Genetically identical embryos develop from the nucellar tissue

Seed propagation
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Photo credit: Beth Lamb, Phil Rucks Nursery

Cuttings and tissue culture propagation

Both methods produce genetically identical plants
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Fast year-round production of uniform plants

Tissue culture propagation
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Root systems

Tissue cultureCuttingSeedling

Taproot Adventitious roots Adventitious roots
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Field-ready plants

Cutting Tissue cultureSeed

Th
e

 r
o

o
ts

to
ck



Common perception of 
a tree’s root system

More realistic 
representation

Crow 2005
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Roots extend well beyond the canopy perimeter (drip line)
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Root crowns

No taproot!No taproot!

SDSD
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CT TCSD

Root crowns
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Soil properties



Mechanical resistance
Roots are unable to grow into soils of 
high bulk density/compacted soils 
(e.g., fine sands, clays)

Aeration
Roots need oxygen to respire and 
produce energy (flooded and 
compacted soils have little oxygen)
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Fertility
Infertile soils produce long poorly 
branched roots. Fertile soils produce 
more vigorous well-branched roots 
that may descend deeper into the soil

Moisture
Waterlogged soils create anerobic 
conditions causing root death. Wet 
soils create  shallow and wide-spread 
root systems
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▪ Sandy (> 98%) with little 
organic matter (< 0.6%) and 
a low CEC (< 5 meq/100g)

▪ Well-drained on the central 
Florida Ridge

▪ Poorly drained in SW Florida 
and the east coast

Florida soils
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Well drained sandy soil
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Raised bed

Poorly drained soils

Furrow
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Drainage

https://edis.ifas.ufl.edu/publication/CH165
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Poorly designed drainage system 
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Other factors



▪ Inspect trees before purchasing 
and planting!

▪ Plant trees on the same day they 
are received

▪ Do not allowed trees to dry out!

▪ Loosen the potting medium to 
expose roots to the soil

Transplanting
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▪ Pot-bound roots need to be pruned/slashed 
to encourage new growth

▪ Plant roots so they are in direct contact with 
the surrounding soil

Transplanting
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▪ Plant trees slightly above the surrounding 
soil (do not bury the graft union)

▪ Don’t throw fertilizer in the planting hole

▪ Water-in trees immediately after planting



Pot-bound roots will 
continue to circle 
after transplanting 
into the field!
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Hirons and Thomas 2018

Pot-bound 

roots



Pull-over studies to assess wind resistance
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Pot-bound roots
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Eucalyptus trees have long roots!
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Frost 
protection



Great freezes 
in Florida
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Microsprinklers
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Trunk protection
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http://citrusindustry.net/2016/10/05/evaluation-of-tree-t-pees-for-freeze-protection-in-young-citrus/

http://citrusindustry.net/2016/10/05/evaluation-of-tree-t-pees-for-freeze-protection-in-young-citrus/


▪ Grove location and topography

▪ Minimum air temperature and duration

▪ Freeze acclimation

▪ Species and cultivar of scion and rootstock

▪ Condition of the tree and (vigor and growth stage; 
previous cultural practices)

▪ Presence/absence of overhead or ground cover

Lo
ca

ti
o

n

Factors affecting freeze tolerance



Freeze tolerance is highest in 
trifoliate orange (Poncirus trifoliata)

Trifoliata > Kumquat > Sour orange > Mandarin > Sweet 
orange > Grapefruit > Pummelo > Lemon > Lime > Citron
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Pre-hardening is necessary to achieve protection

Cultivar tolerance



Thank you

Ute Albrecht
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